Hormonal regulation of cytochrome P450 enzymes, cholesterol side-chain cleavage and 17 alpha-hydroxylase/C17-20 lyase in Leydig cells.
Testosterone biosynthesis in Leydig cells is dependent on two cytochrome P450 enzymes, cholesterol side-chain cleavage (P450scc) and 17 alpha-hydroxylase/C17-20 lyase (P450(17 alpha]. The expression of these two enzymes is differentially regulated by LH acting via its second messenger, cyclic adenosine 3',5'-monophosphate (cAMP), and by specific steroid hormones. P450scc is constitutively expressed in normal mouse Leydig cells and in MA-10 tumor Leydig cells. Chronic cAMP stimulation increases the steady state levels of P450scc mRNA and de novo P450scc protein synthesis. In contrast, cAMP is obligatory for de novo synthesis of P450(17 alpha) in normal mouse Leydig cells; P450(17 alpha) synthesis ceases in the absence of luteinizing hormone or cAMP. MA-10 tumor Leydig cells do not express P450(17 alpha) even after treatment with cAMP. The amount of P450(17 alpha) in Leydig cells is negatively regulated by testosterone acting by two distinct mechanisms. At low concentrations, testosterone acts via the androgen receptor to repress cAMP-induced synthesis of P450(17 alpha), whereas at high concentrations this steroid increases the rate of degradation of the enzyme by an oxygen-mediated mechanism. Both constitutive and cAMP-induced synthesis of P450scc protein and steady state levels of mRNA are modulated by glucocorticoids. In normal mouse Leydig cells, glucocorticoids repress P450scc synthesis and steady state levels of P450scc mRNA, whereas glucocorticoids stimulate P450scc synthesis and levels of P450scc mRNA in the tumor Leydig cells.(ABSTRACT TRUNCATED AT 250 WORDS)